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DETAILED ACTION 



Responsive Office Action 
This Office Action is responsive to amendments/ remarks filed 1/16/2007. 

Claim Objections 

Claim 17 is objected to because of the following informalities: please change all ' 
recitations of "the first sub-column 7 ' to "the first linear sub-column" to correct a minor problem 
of antecedent basis. A similar objection applies to recitations of "the second sub-column." 

Also, please change the recitation of "each columnar array" found on lines 13, 14, 17, 
and 18 of the claim to "each first columnar array" to correct a minor problem of antecedent 
basis. 

Also, please change the period found on line 19 of the claim to a semicolon. Appropriate 
correction is required. 

Claim 23 is objected to because of the following informalities: please change all 
recitations of "first sub-column" to "first linear sub-column" to correct a minor problem of 
antecedent basis. A similar objection applies to recitations of "second sub-column." 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall riot be negatived by the manner in which the invention was made. 

Claims 1-8, 11, 13, 14, 17, 19, 20-24, 27, 29, and 30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Bibl et al. (US 7052117 B2) in view of Eck et al. (US 6742867 B2). 
Regarding claim 1: 

Bibl et al. disclose a drop emitting device (ink jet printhead 10) comprising: 

a linear array of side by side substantially mutually parallel columnar arrays of ink drop 
generators (set of nozzle rows defined by printhead units 80 shown in Fig, 1; col 6, lines 9-13), 
the linear array extending along an X-axis (axis defined by the arrow in Fig. 1); 

each columnar array comprised of a first sub-column of ink drop generators (ink drop 
generators defined by nozzle flow paths 34) that is interleaved with a second sub-column of ink 
drop generators (ink drop generators defined by nozzle flow paths 34') such that each ink drop 
generator in the first sub-column is physically separated from every other ink drop generator in 
the first sub-column by at least a portion of one of the ink drop generators from the second sub- 
column (Fig. 5A); 

a first ink manifold (manifold flow path 24); 

a second ink manifold (manifold flow path 24'); 

wherein the first ink manifold is fluidically coupled to the first sub-column of ink drop 
generators of each columnar array and is not fluidically coupled to the second sub-column of 
each columnar array (Figs. 3 and 5A), and 
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wherein the second ink manifold is fluidically coupled to the second sub-column of ink 
drop generators of each columnar array and is not fluidically coupled to the first sub-column of 
each columnar array (Figs. 3 and 5A). 

Bibl et al. do not expressly disclose that the columnar arrays are oblique to the X-axis. 

However, Eck et al. disclose a drop emitting device (printing device) comprising a 
linear array of parallel columnar arrays of ink drop generators (row of printheads), the linear 
array extending along an X-axis (horizontal axis of Fig. 1), and the columnar arrays being 
oblique to the X-axis (col. 2, line 66 - col. 3, line 1 and Fig. 1). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to use columnar arrays that are oblique to the X-axis into the invention of Bibl et 
al. The motivation for doing so, as taught by Eck et al., is to achieve greater resolution (col. 2, 
line 66 - col. 3, line 1). 
Regarding claim 2: 

Bibl et al. also disclose that the columnar arrays of drop generators comprise linear 
arrays of drop generators (Fig. 5A). 
Regarding claims 3, 13, 19, and 29: 

Bibl et al. also disclose that the drop generators comprise piezoelectric drop generators 
(col 6, lines 47-48 and Fig. 3). 
Regarding claims 4, 14, 20, and 30: 

Bibl et al. also disclose that the drop generators respectively include an ink pressure 
chamber (e.g. pumping chambers 33), an outlet channel (e.g. nozzle flow paths 34), and a nozzle 
(nozzle openings 22). 
Regarding claims 5 and 21: 
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Bibl et al. also disclose that the first ink manifold (24) receives ink of a first color (col. 6, 
lines 14-16), and the second ink manifold (24') receives ink of a second color (col. 6, lines 14-16). 
Regarding claims 6 and 22: 

Bibl et al. also disclose that the first ink manifold (24) and the second ink manifold (24') 
receive ink of a same color (col. 6, lines 14-16 shows that each printhead unit 80 is supplied one 
color). 

Regarding claims 7 and 23: 

Bibl et al. also disclose that the drop emitting device further includes a plurality of 
finger manifolds (ink supply paths 30 and 30') wherein each first sub-column of drop 
generators is fluidically connected to a first finger manifold (nozzle flow paths 34 connect to ink 
supply path 30; Figs. 3 and 5A) and each second sub-column of drop generators is fluidically 
connected to a second finger manifold (nozzle flow paths 34' connect to ink supply path 30'; 
Figs. 3 and 5A). 
Regarding claims 8 and 24: 

Bibl et al. also disclose that the drop emitting device further includes a plurality of side 
by side finger manifolds (ink supply paths 30 and 30'), wherein for each columnar array the first 
sub-column of drop generators is fluidically connected to a first finger manifold (nozzle flow 
paths 34 connect to ink supply path 30; Figs. 3 and 5A) and the second sub-column of drop 
generators is fluidically connected to a second finger manifold (nozzle flow paths 34' connect to 
ink supply path 30'; Figs. 3 and 5A) that is adjacent the first finger manifold (Figs. 3 and 5A). 
Regarding claim 11: 

Bibl et al. disclose a drop emitting device (ink jet printhead 10) comprising: 
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a linear array of side by side substantially mutually parallel columnar arrays of ink drop 
generators (set of nozzle rows defined by printhead units 80 shown in Fig. 1; col. 6, lines 9-13); 

the linear array of columnar arrays of ink drop generators extending along an X-axis 
(axis defined by the arrow in Fig. 1); 

wherein each columnar array is comprised of a first sub-column of ink drop generators 
(ink drop generators are defined by nozzle flow paths 34) that is interleaved with a second sub- 
column of ink drop generators (ink drop generators defined by nozzle flow paths 34') such that 
each ink drop generators in the first sub-column is physically separated from every other ink 
drop generator in the first sub-column by at least a portion of one of the ink drop generators 
from the second sub-column (Fig. 5A). 

Bibl et al. do not expressly disclose that the columnar arrays of drop generators are 
oblique to the X-axis. 

However, Eck et al. disclose a drop emitting device (printing device) comprising a 
linear array of parallel columnar arrays of ink drop generators (row of printheads), the linear 
array extending along an X-axis (horizontal axis of Fig. 1), and the columnar arrays being 
oblique to the X-axis (col. 2, line 66 - col. 3, line 1 and Fig. 1). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to use columnar arrays that are oblique to the X-axis into the invention of Bibl et 
al. The motivation for doing so, as taught by Eck et al., is to achieve greater resolution (col. 2, 
line 66 - col. 3, line 1). 
Regarding claim 17: 

Bibl et al. disclose a drop emitting device (ink jet printhead 10) comprising: 
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a first linear array of side by side substantially mutually parallel first columnar arrays of 
ink drop generators (set of nozzle rows defined by set of right-most printhead units 80 shown in 
Fig. 1; col. 6, lines 9-13), the first linear array of first columnar arrays of ink drop generators 
extending along an X-axis (axis defined by the arrow in Fig. 1); and 

each first columnar array of ink drop generators comprised of a first linear sub-column 
of ink drop generators (ink drop generators defined by nozzle flow paths 34) that is interleaved 
with a second linear sub-column of ink drop generators (ink drop generators defined by nozzle 
flow paths 34') such that each ink drop generator in the first linear sub-column is physically 
separated from every other ink drop generator in the first linear sub-column by at least a 
portion of one of the ink drop generators from the second linear sub-column (Fig. 5A); 

wherein a first ink manifold (manifold flow path 24) is fluidically coupled to the first 
linear sub-column of ink drop generators of each first columnar array and is not fluidically 
coupled to the second linear sub-column of each columnar array (Figs. 3 and 5A), and 

wherein a second ink manifold (manifold flow path 24') is fluidically coupled to the 
second linear sub-column of ink drop generators of each first columnar array and is not 
fluidically coupled to the first linear sub-column of each first columnar array (Figs. 3 and 5 A); 

a second linear array of side by side substantially mutually parallel second columnar 
arrays of ink drop generators (set of nozzle rows defined by set of middle printhead units 80 
shown in Fig. 1; col. 6, lines 9-13), the second linear array of side by side substantially mutually 
parallel second columnar arrays of ink drop generators extending along the X-axis (Fig. 1), and 
the second linear array of columnar arrays being adjacent the first linear array of first columnar 
arrays along a second axis orthogonal to the X-axis (Fig. 1); 
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each second columnar array comprised of a third linear sub-column of ink drop 
generators (ink drop generators defined by nozzle flow paths 34, and corresponding to the 
middle set of printhead units 80 shown in Fig. 1) that is interleaved with a fourth linear sub- 
column of ink drop generators (ink drop generators defined by nozzle flow paths 34', and 
corresponding to the middle set of printhead units 80 shown in Fig. 1); 

wherein the third linear sub-column of ink drop generators is fluidically coupled to a 
third ink manifold (nozzle flow paths 34 are coupled to manifold flow path 24; Figs. 3 and 5 A); 
and 

wherein the fourth linear sub-column of ink drop generators is fluidically coupled to a 
fourth ink manifold (nozzle flow paths 34 are coupled to manifold flow path 24'; Figs. 3 and 
5A). 

Bibl et al. do not expressly disclose that the first and second columnar arrays are 
oblique to the X-axis. 

However, Eck et al. disclose a drop emitting device (printing device) comprising linear 
arrays of parallel columnar arrays of ink drop generators (rows of printheads), the linear array 
extending along an X-axis (horizontal axis of Fig. 1), and the columnar arrays being oblique to 
the X-axis (col. 2, line 66 - col. 3, line 1 and Fig. 1). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to use columnar arrays that are oblique to the X-axis into the invention of Bibl et 
al. The motivation for doing so, as taught by Eck et al., is to achieve greater resolution (col. 2, 
line 66 - col. 3, line 1). 
Regarding claim 27: 

Bibl et al. disclose a drop emitting device (ink jet printhead 10) comprising: 
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a linear array of side by side substantially mutually parallel first columnar arrays of ink 
drop generators (set of nozzle rows defined by set of right-most printhead units 80 shown in 
Fig. V, col. 6, lines 9-13), the linear array of first columnar arrays of ink drop generators 
extending along an X-axis (axis defined by the arrow in Fig. 1); 

a second linear array of side by side substantially mutually parallel second columnar 
arrays of ink drop generators (set of nozzle rows defined by set of middle printhead units 80 
shown in Fig. 1; col. 6, lines 9-13), the second linear array of side by side substantially mutually 
parallel second columnar arrays of ink drop generators extending along the X-axis (Fig. 1); and 

the second linear array of columnar arrays being adjacent the first linear array of first 
columnar arrays along a second axis orthogonal to the X-axis (Fig. 1), 

wherein each first columnar array is comprised of first and second linear sub-columns of 
ink drop generators (ink drop generators defined by nozzle flow paths 34 and 34', and 
corresponding to the right-most set of printhead units 80 shown in Fig. 1) that are interleaved 
with each other such that each ink drop generator in the first sub-column is physically 
separated from every other ink drop generator in the first sub-column by at least a portion of 
one of the ink drop generators from the second sub-column (Fig. 5A), and each second 
columnar array is comprised of third and fourth linear sub-columns of ink drop generators (ink 
drop generators defined by nozzle flow paths 34 and 34', and corresponding to the middle set 
of printhead units 80 shown in Fig. 1) that are interleaved with each other such that each ink 
drop generator in the third sub-column is physically separated from every other ink drop 
generator in the third sub-column by at least a portion of one of the ink drop generators from 
the first sub-column (Fig. 5A). 
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Bibl et al. do not expressly disclose that the first and second columnar arrays are 
oblique to the X-axis. 

However, Eck et al. disclose a drop emitting device (printing device) comprising linear 
arrays of parallel columnar arrays of ink drop generators (rows of printheads), the linear array 
extending along an X-axis (horizontal axis of Fig. 1), and the columnar arrays being oblique to 
the X-axis (col. 2, line 66 - col. 3, line 1 and Fig. 1). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to use columnar arrays that are oblique to the X-axis into the invention of Bibl et 
al. The motivation for doing so, as taught by Eck et al., is to achieve greater resolution (col. 2, 
line 66 - col. 3, line 1). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bibl et al. as 
modified by Eck et al., as applied to claim 1 above, and further in view of Silverbrook (US 
6270182 Bl). 
Regarding claim 9: 

Bibl et al. as modified by Eck et al. disclose all claimed limitations except that the 
drop generators receive melted solid ink. 

However, Silverbrook discloses that it is known to provide melted solid ink to the drop 
generators (col. 21, line 10 - col. 22, line 12 and the table of col. 51). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to provide melted solid ink, such as that taught by Silverbrook, into the drop 
generators of Bibl et al. as modified by Eck et al. The motivation for doing so, as taught by 
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Silverbrook, is that hot melt ink can be used on almost any medium and dries instantly without 
cocking the medium (table of col. 51). 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bibl et ah as 
modified by Eck et al., as applied to claim 1 above, and further in view of Burr et al. (US 
5907338). 

Regarding claim 10: 

Bibl et aL as modified by Eck et al. do not expressly disclose that the drop generators 
are implemented in a laminar stack of metal plates. 

However, Burr et al. disclose forming drop generators by implementing a laminar stack 
of stainless steel plates (col. 7, lines 15-18). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a laminar stack of metal plates to form the drop generators in the 
invention of Bibl et al. as modified by Eck et al. The motivation for doing so, as taught by Burr 
et al, is to facilitate manufacture of the ink jet print head since layer-to-layer alignment is not 
critical (col. 7, lines 21-24). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bibl et al. as 
modified by Eck et al., as applied to claim 11 above, and further in view of Silverbrook (US 
6270182 Bl). 
Regarding claim 15: 

Bibl et al. as modified by Eck et al. disclose all claimed limitations except that the 
drop generators receive melted solid ink. 
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However, Silverbrook discloses that it is known to provide melted solid ink to the drop 
generators (col. 21, line 10 - col. 22, line 12 and the table of col. 51). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
.skill in the art to provide melted solid ink, such as that taught by Silverbrook, into the drop 
generators of Bibl et al. as modified by Eck et al. The motivation for doing so, as taught by 
Silverbrook, is that hot melt ink can be used on almost any medium and dries instantly without 
cocking the medium (table of col. 51). 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bibl et al. as 
modified by Eck et al., as applied to claim 11 above, and further in view of Burr et al. (US 
5907338). 

Regarding claim 16: 

Bibl et al. as modified by Eck et al. do not expressly disclose that the drop generators 
are implemented in a laminar stack of metal plates. 

However, Burr et al. disclose forming drop generators by implementing a laminar stack 
of stainless steel plates (col. 7, lines 15-18). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a laminar stack of metal plates to form the drop generators in the 
invention of Bibl et al. as modified by Eck et al. The motivation for doing so, as taught by Burr 
et al., is to facilitate manufacture of the ink jet print head since layer-to-layer alignment is not 
critical (col. 7, lines 21-24). 
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Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bibl et al. as 
modified by Eck et al, as applied to claim 17 above, and further in view of Silverbrook (US 
6270182 Bl). 
Regarding claim 25: 

Bibl et al. as modified by Eck et al. disclose all claimed limitations except that the 
drop generators receive melted solid ink. 

However, Silverbrook discloses that it is known to provide melted solid ink to the drop 
generators (col. 21, line 10 - col. 22, line 12 and the table of col. 51). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to provide melted solid ink, such as that taught by Silverbrook, into the drop 
generators of Bibl et al. as modified by Eck et al. The motivation for doing so, as taught by 
Silverbrook, is that hot melt ink can be used on almost any medium and dries instantly without 
cocking the medium (table of col. 51). 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bibl et al. as 
modified by Eck et al., as applied to claim 17 above, and further in view of Burr et al. (US 
5907338). 

Regarding claim 26: 

Bibl et al. as modified by Eck et al. do not expressly disclose that the drop generators 
are implemented in a laminar stack of metal plates. 

However, Burr et al. disclose forming drop generators by implementing a laminar stack 
of stainless steel plates (col. 7, lines 15-18). 



Application/ Control Number: 10/755,700 Page 14 

Art Unit: 2861 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a laminar stack of metal plates to form the drop generators in the 
invention of Bibl et al. as modified by Eck et al. The motivation for doing so, as taught by Burr 
et al., is to facilitate manufacture of the ink jet print head since layer-to-layer alignment is not 
critical (col. 7, lines 21-24). 

Claim 31 is rejected under 35 U.S.C 103(a) as being unpatentable over Bibl et al. as 
modified by Eck et al., as applied to claim 27 above, and further in view of Silverbrook (US 
6270182 Bl). 
Regarding claim 31: 

Bibl et al. as modified by Eck et al. disclose all claimed limitations except that the 
drop generators receive melted solid ink. 

However, Silverbrook discloses that it is known to provide melted solid ink to the drop 
generators (col. 21, line 10 - col. 22, line 12 and the table of col. 51). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to provide melted solid ink, such as that taught by Silverbrook, into the drop 
generators of Bibl et al. as modified by Eck et al. The motivation for doing so, as taught by 
Silverbrook, is that hot melt ink can be used on almost any medium and dries instantly without 
cocking the medium (table of col. 51). 

Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bibl et al. as 
modified by Eck et al., as applied to claim 27 above, and further in view of Burr et al. (US 
5907338). 
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Regarding claim 32: 

Bibl et al. as modified by Eck et aL do not expressly disclose that the drop generators 
are implemented in a laminar stack of metal plates. 

However, Burr et al. disclose forming drop generators by implementing a laminar stack 
of stainless steel plates (col. 7, lines 15-18). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a laminar stack of metal plates to form the drop generators in the 
invention of Bibl et al. as modified by Eck et al. The motivation for doing so, as taught by Burr 
et aL, is to facilitate manufacture of the ink jet print head since layer-to-layer alignment is not 
critical (col. 7, lines 21-24). 

Response to Arguments 
Applicant's arguments with respect to claims 1, 11, 17, and 27 have been considered but 
are moot in view of the new ground(s) of rejection. Please see the above combination of Bibl et 
al. as modified by Eck et al., which discloses columnar arrays comprised of first and second sub- 
columns of ink drop generators that are interleaved such that each ink drop generator in the 
first sub-column is physically separated from every other ink drop generator in the first sub- 
column by at least a portion of one of the ink drop generators in the second sub-column. 
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Communication with the USPTO 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shelby Fidler whose telephone number is (571) 272-8455. The 
examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571) 272-7663. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http:/ / pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Shelby Fidler 
Patent Examiner 
AU 2861 

MATTHEW LUU 
SUPERVISORY PATENT EXAMNER 



